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Abstract (Basic) : JP 9135696 A 

Preparation of arachidonic acid comprises culturing a Mortierella 
microorganism capable of producing the acid in a medium containing at 
least 1 of fatty acids, fatty acid salts and fats and oils to produce 
the acid or lipid containing the acid and collecting the acid. 

Also claimed is preparation of lipid containing the acid which 
comprises culturing a Mortierella microorganism capable of producing 
the acid in a medium containing at least 1 of fatty acids, fatty acid 
salts and fats and oils and collecting the lipid containing the acid. 

ADVANTAGE - The process is simple, uses cheap medium and achieves a 
high yield. Preferred microorganisms include M. elongate IFO 8570, M. 
exigua No. 123 9, Biko-Ken. 

In an example, M. elongata SAM 0219 (PERM. BP-1239) was inoculated 
in a sterilised medium of pH 6.0 containing 5% glucose, 0.5% peptone, 
0.3% yeast extract and 0.3% malt extract and cultured with shaking in a 
recipro- shaker at 28 deg.C for 5 days. After culture, the cell was 
collected by filtration, washed thoroughly with water and 
freezing-dried to obtain 1.3g of the cell. The cell was extracted with 
a chloroform-methanol -water mono-layer system by the Bligh and Dyer 
extraction to obtain 320 mg. lipid. The lipid was treated with a 95:5 
anhydrous methanol -HCl system at 20 deg.C for 3 hours, to esterify the 
acid into methyl arachidonate . The ester was separated by column 
chromatography to obtain the fraction of the arachidonate. After 
distillation of the solvent by rotary evaporation 2 5 mg. of the pure 
arachidonate . 
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Abstract (Basic) : EP 322227 A 

Prodn. of bi shomo -gamma -linolenic acid (I; cis-8, 11, 
14 -eicosatrienoic acid) or a lipid (la) contg. it, comprises culturing 
a microorganism able to produce arachidonic acid (II) in a medium 
contg., as additive, sesame oil and/or peanut oil. Alternatively, the 
additive is added to a medium in which the microorganism has been 
grown, then the culture continued. 

In a modification the additive is an extract of sesame oil; 
sesamin; sesaminol; episesamin; episesaminol ; sesamolin; 
2 -A-6- (3-metho3cy- 4 -hydroxyphenyl) - , 2 , 6-bis (3-methoxy-4 - 
hydroxypheny 1 - or 2-A-6- (3-methoxy-4-hydroxyphenoxy) - 3 , 7-dioxabicyclo 
(3 , 3 , 0) octane (A ^ 3 , 4-methylene dioxyphenyl) ; or extracts of tarragon, 
dill seed, parsley, turmeric and/or nutmeg. 

ADVANTAGE - High yields of (I) are produced on inexpensive media. 

0/3 

Abstract (Equivalent) : EP 322227 B 

A process for making bi shomo -gamma -linolenic acid or a lipid 
containing bishomo-gamma- linolenic acid, in which a microorganism 
capable of producing arachidonic acid is cultured in a culture medium 
with an additive which is sesame oil and/or peanut oil. 
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Abstract (Equivalent) : US 4916066 A 

Bis -homo -gamma -linolenic acid is produced by (a) culturing a 
microorganism which can form arachidonic acid in a culture medium 
contg. sesame oil and/or peanut oil as additive to form prod, (or lipid 
contg. it) ; or (b) adding additive to culture medium in which 
microorganism has been grown, then further culturing to form prod. 

Microorganism comprises e.g. Mortierella elongata IFG 8570, M. 
exiquo IFG 8571, M. hygrophila IFO 5941, M. alpina IFO 8568, etc. 

ADVANTAGE - Process is efficient using an inexpensive culture 
medium. (12pp) 
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C i tcj; LT«ggfi»x7.r';u;!i^^3:i:-&rg-& 

::^*^-r-';y ^>'Ky^-'i'X;^7-;i'0*l!tc. 
y< Ji^ ^ ^ ^ jux^y- ;u V -r T y v K > -5^ 

;ux?.-r;i^. 3*-U'<yK(y^;ux>^7";Hf3!i<^* 
tLT(.^^. C ^ ©BgJKKy f- ;ux ;^ T^^i/g-S-ftj 
7!i^ b t: X ^ - T - V y u y K / ^ ;^ X X 7- ^'i/ * 

C i ;6< T $ -5. . 

> ;u t> t- 7. .-h^ - r - ij y u y K ^ ^5 c li . 
7 'J TjjD?K^j|¥ L/c^. X - T-^u. g^Sx ^ 
^^^©WW?§iSTttdir^^fc^;^^, 
^;^c. t:x5f^^-r-'jyuySE^-?-©y^y^ 

X 7. 7- ^ s /X ^ T s isi -r^ ■ ti . mj se © ^6 as 



tc:.^ *) ^^atCT 2 - 3 S#rHT) L;ta. C©53'Ji?« 

i^tCx llfS^fc::.^*). c ©a!3^ ^ ^ c 
S5l r i • 

-7. 2. 5 %s.c;eEax + X \ %=^^vi-^ 

ife ( pH 6. 0 ) 3£ C ^' ;i/ :3 - X 0. 5 % . mUr^2 
J^fi-D^Hf^x 4- X .l.5^^ ^^t;i&ife (pH6. 0) 2 «/ 
^^tL-rnfe l:;aK5«K=tc A^a. 1201CT2 0 55- 
Kl f5 ^ L . ;u X u 7 . ^ 4^ ij ^ (Horti - 
erel la isabel 1 i na ) I FO 7884 x -r-fX^^. 
tr-^-trT ( Mortierel la vinacea ) IFO 7875v ^ 
Vl/-7-^XU5 • ta.-:?;?^ ( Mortierel la 
humicola ) IFO 8289^ ^ ;U -r X U -7 • -ih 

( Morti erel la nana ) IPO 8794 s •=£ ;U -r -< X U 7 . 
7 f ( Hortierel la alpina ) IFO 8568s =^ )^ 
•r^XUv-xny;^'-^ ( Mortierel la elongata ) 
IFO 8570. X ti^ vi'-r -< X u 7 • /\' ;u f x -7 



( Hortierel la parvispora ) IFO 8574^ 2 SS© 

- ^ - (UOrpa) \Z^K^ 2 8rT6BrHUgia^l| 
I- • i§ fl?^ . X y>f U - - ( 6 0 r X 2 

2 aj. iSTky ^ / -;u- J^K (10^) 2 «i/SdA. 

4^+y7'Lfc^x 5 0 r T 3 B^roitoa-r * c i c 

cfcoTyf-^UXX-T-^u-fkLx n ^4^'9-y4«/x 

;k 1 «/^j!ni;Lx 2 lEl^iiU Lf^il^^S/C^x u - 
i? - (4 0'Cx Iftral) T®*L/c^xi#^,tL;t 
JI&BfiSE>f-/^XX7^^b^;^'X;?n-7 h^'-^^^- 
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g 1 g 







J uvea (nr/l) 


(w/1) 


M. '^-9-<U:^ 


101,6 
143.4 








122.4 
195.4 








122.5 
215.7 






M. 


195.6 
216.8 






M. T;i/t':h 


113.0 
276.1 


70,7 
301.5 


. 617.0 
141.7 




72.9 
' 160.7 


67.2 
125.0 


430.3 
92.5 




116.7 
361.9 


81.9 
398.1 


268.2 
55.8 



-WL'^'^^-^^-t- 0.5^xfi9TOtfe 2?^x^f9JC=^x IH 



?t fin ¥1-243902 (8) 

/c f X * ^ - r - »j y u >' «t tc o T tt H a ^ W N 
-^^^M 2 

^';u3-;^4%. e*ax + xi HSU^SBlQ^nft 2 

5< ^ ts itfe ( pH 6. 0 ) . ^' ;u 3 - X 4 ^^ . 
X + X 1 %a.i>'ig7E.*r4 2 ^*-i-L*tS16 CpH6. 0) 
^';i/3-::?.4^. Kfax + xl^^&a^:^U7'^fi2 
^ ^ -t- ife ( pH 6. 0 ) . M Ch' ^' ;u 3 - 7. 4 ^ 
a.Cf^©x4^Xl5<*^t.*i§ffe<pH6. 0) 401/^ 
2 0iiCDx;bUy-7-fir-77X3tCAtL. 120 
•c T 2 0 ^ Talis ^ L • ^ ;i/ X / X u -7 • T e 
:MFO 8568®||a^fe[ 200 ^ :tl -E' tLO 1ft JjQ 
X.. U->7*Di>i-:;^7 - (llOrpiB) tC J; *9 2 8 r 

-r- 8 B rallg'igi^fll L/C* iSS^. 

( 6 0 r . 2 5$^) T'l^iS^-tf:. L T H 1 



^ 2 





(g/i) 


J uygt (g/1) 


(g/1) 




17,9 


0.43 


3.48 


S7E4r4 2% 


35.8 


0.99 


2.26 


2^ 


35.3 


1.53 


0.92 


;*-V7'r* 2^ 


35.9 


0.51 


3.58 



3 - X 0 , 0. 5 . 1 . 2 . 3 X 4 H . 6* 



6. 0 ) . aiU^tC -7*^J/3 - 4 P^X 4- X 1 ^ 

i^Jptrti^ 0 . 1 . 2 X 3 ^^^trigife (pH 
6. 0) 10Bi/^5 0«/CDx;uuy^-<i*-77X 
n A^Xx 120 "c T 2 0 ^^-TalfS^ L/C. ^ ;^-r -f 
X U 7 • T ;i/t:-:MFO 8568 0ffS^7g 250 ;ti ^ :tX 
-r tLOiglfe t:: j[jn A. . U r a i/ - - (llOrpo) 
tCct *} 2 8 t: T 7 B ThI S L /c . Ig^^. H 

^ RO'ft ai^ff ^^'^^ t^^tL/cffigfi 

K>f*;^x;^-3^^u^?!7-:;i.^a-;? 

Br^o^Jnt:: J; ^ ffiJIgi*® f --h ^ - 

mmm 4 

^?';u3-:;(.5%. 6*ax4-7.1 ^RcKJifljatA 2 
^^^t'tgift (pH6. 0) 100b£^ 500«£x;buy 
-7 ^ - y ^ % zi iz uo-cc 2 0 ^r^iim 

Lfc. ^ ;i/ -T- ^ X U 7 • T ;u f :M FO 8568 © ^ 
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» 2. 5 •r*Jtin;Lx U C^r V C/ jL " :h - (llOrpa) 

y ix ySt> ^/t/^Stt 9. 3 anSatilSife^ *) 
2.23g/£x «j£®*^*)55.8.«/gT*-:>;t. 
C ©IfOT 7 4 K yK> ^^^-^Sli 6. 6 

roe / g T ^ o • 

MMJSLL 

H^'tV^ii (pH6. 0) X ^Z^IZ^' JVzi - X A H 
&Cf + 1 ^^^t/^ife (pH6.0) 2ml^ 
1 O'»/0xyi/UVe-<+'-77XaecA*t^ 120 

D 7. -7 ( Con i d iobo 1 us he terosporus ) CBS 
138. 57x 7-<^'>i--'<Ui?'-7U' ( Pvthiow 
irregulare ) CBS 494.86. 7-fhVh'7--<V7 
y-X ( Phy tophthora inf es tans ) IPO 



?3i;n¥ 1-243392 (9) 
4872. 3--r-^;^;^^7:;^ . 7.D:t;iJ^7--;^ 

( Conldiobolua t h roaofao i des ) CBS 183. 60n 
^*>VjL"i. • :^ ^ J. ( Penici 11 iuw 

cvaneuw ) I FO 5337 . ^ 7 K ;^ * U jl - J* • ^ ;u 
^7 -^ ( Cladospori uw herbarua ) IFQ 30314 s 
> a - ;i/ . T y f X (Mucor aabiguus ) IPO 
6742x 7 ^u-^yu.+'/i/ X - ^ y -r ^ ^' 7. 

( Asperg i 1 1 us candidus ) IFO 8815. n — K h 
jU^ ■ ^'3 ^ ( Rhodotorula g lu tints ) IFO 
0695. 7-9-' V ^ - • :^ + y y ( Fusariua 
oxvporuq ) IFO 5942 . i^'^KX^'V'^i.-X^T 
n -7.^ ;i/ J., ( CI adospor i ua sphaerosperaua ) 
IFO 6377X t± X y h ^ -7 h 7 • f V X 

(En toaophthora ignobi 1 is) CDS 181. 60-$- 2 ffiS 

©igifttc-e tLiE^ti 1 u r n c/ 

^ - ;6 - (llOrpa) tCci:*) 2 8icT'7 B raSJglg 

tifzlS^jm&tjf f-;t/x x o v h 5 :? 



^ 3 ^ 





ffl ^ f4 ^ Jfjn 










40.7(fl^/I) 


520.1(1^/1) 




12.3 


56.3 


h7 h7 M y^iXrJ^yx 


10.2 


93.4 


^^T-'-i^f^K^X • Xn^;hM xX 


14.1 


77.1 


-N^C^y ^"J. • v'7:?^'>i. 


7.8 


19.3 




3.0 


12.3 




3,6 


11,4 


7x-<;u4-*;i/X - y-r -< 


7.4 


22.1 




4.3 


17,3 




4.4 


21.4 




5.1 


19.4 


xy hit7 h-7 • -f trvx 


8.3 


24.1 



-?'.fU3-7X 4 «S.d:®ES:X + x 1 % ^^t/i$ite 
(pfi 6. 0) 4«i^2 0«/©x;uuy^-<-V — -7^ 
7. Z2 AtL. 120r T 2 0 ^^raiaM L/;:. ^ 
^ X u -7 • 7 ;b f-MFO 8558©8S^f& 200a£ ^-€• 
^-r :h © ^ ife tc: Sn ^ . UC^rD->i-;^;^(110 
rp«)iZcl; *) 2 S -CT 2 B RJIiglSi^^ L;t^. 4^ ICS 
r*8 0ay {2 H) ^m^.. t ^IZ S BNli^^Lfc 

gt. jg/C^X /N'.-K U - - (6 or. 2Ifra) T« 
Ute^ 1 i l^«tCJtJD7K35^»?. >^y^XX 

fc:x*^-7-vy uvBE>^-'u©^;3cfitt. 

7 

ifimfA2 0 g^7-fe 150«^^r7S7!^^U-8 0 

"c T-?fej!ifeS L/C. ^ ©*SStili«5^;5><ttK2 i *) 
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rtWi^^^ ^ - ^ ') - > - ^ - ^-^^^ 

0. 5 . I . 2 X\t 3 H^^V^i& (pH6, 0) . at* 

y^acccfc *) 4^ytr4 0 . 0. 5 . 1 . 2Xtt3$<* 
^t/iglfe (pH 6. 0 ) . ^ZJf^iZ - 7. 4 » 

£g:x+xl^aD^nSc:H^A 0 . 0, 1 . 0. 2Xli 
0. 5 n« ^ ^ t; Jg i6 < pH 6. 0 ) 2 «/ ^ 1 0 «/ CD X ;i/ 
uy-7^-\'-'77:;^r7tcAtL. 120rT2 0^ra 
S ® L • ^ ;u -r X u -7 • T t" I f6 8568 © 

:t - - (llOrppi) iCcfc*) 2 SICTSH FaTigai 

^Tk^Lfc^iS/C^X/N-.-je U-:?' - (6 0rs 2 
Tel) T$£^^-ti:. ^LT. ig^b>^UV2«£. ^ 
7K>^>'--'^-aK(10^) 2 mim^-^ so-c 



I^Cn ¥1-243992 (10) 
rSilS^ia'C^x/VHi u- - (4 or. 1 ^Pal) t 

2 air . 

ififfl:^? 7 ^ ( 5 C . ^^m^lZ/ ^ J - VI- 7k 
(60:40) ^tt^T. HflEW 7 T^^,tl^«5>A 

a)7$iS^^S*L.^#t>tL/c*So^u^$^^K:xr5'y- 

♦j-t-tJ-^y. 2 (3 . 4--?'^Uy 

:^ 4 '> 7 ji: ^ vi- ) - C/ >t. - 3 . 7 - •>* ;f 4 •^^ f 
'>:^D [3 . 3 . OJ :*-^^yT$>'&<hi5l£L3t, 

U-:^'-T7§a^a*L:^c^v ^nn^;i/^ 200 
At/Jen 7S»?L-ir-9-$ yj^TSchbfc. 

^';un-7. 4 Sfftx^^?. 1 %^Xf't^y \ v 
CD 0. 4 ^ ^ n D ?h ;i/ 0 » 5 , 10 . 20 . 35 . 



SOpi ^-^L-lgife (pH6, 0) 2ia£*l 0 «£ O x ;i/ U 
y7-<i'-73xntcA4x. 120TCT2 O^^-TbTS 
S L fc. ^ >f X u ^ • T t:-MFO 8568 ©BS 
^T&IOO p/^-^-n^noigifetd j[ni;i X U 7* n C/ 
i - ;(7 - (nOrp«) *9 2 8 "C T 8 e TalSSiS 

?eL/c. igll^. ^ffiW 1 <i:PI.*$Ci£ig. 7k*x 

V^x ^^<btL/cJ3gaSet/^-'i'XX7';i'^*'Xi?n-r 
h^'7,:7^-T^tffL.;^c.m3Sir^CDS^^^ 

tlx fJiBflcO t-x"* ^ - r - V.y U y 

H^i^ 9 

4 ^RC/^Sf^x + T. 1 ^^^tr^tft 
<pH6. 0) 2«ii/-=&10m/®x;i/UV^-f-\'-77 
xntcAtL. I20r7?2 oa^raaSL^* 

X u -7 • T -'U t' :MFO 8568® i^^S lOO/il* 
n-€-'tl©iglfetC J!jD;ix u r a i/ ^ - :^ - (110. 
rp«) t;:<k 2 8 r -t? 2 a MlSJStg^ L /c^. Hi* 
^2Tfflir^fc-fe*h^vr§t£5 0*»f^Sil;ix $t>tc 



ig ife S> . 1. 5 g / je T $> • 

4 1 >6RtF1lft^2 

-Cffl V> /c-b -9- $ VT^tK 5 0 ;t£^'^?:.'lglfe (pH6. 0 ) 

M?:ftc:^';u3-7.4^S.u^^ax47. i H^^L^ 
ife ( pH 6. 0 ) 2 ^ 1 0 a/ CD X ;^ u V -7 -t' - 
•77;^3tcAtL. 1201CT2 0 i«^rall5® L/C. n 
-=^-r-<^*'"7:^ ♦ '^■rciT.^K^:^ ( Conidiobolus 
he terosporus ) CBS 138 . 57 s "7 ^ • ^ ti'' 

-7 ( Pvthiua irregulare )CBS 494.86 % "7 ^ 
h*7h"5-'<i^'7A::^:^V7. ( Phv toph thora 
infeatans ) IFO 4872-< j:-i/Ui-J* • i/ 1 % 
M ( Pen ici 1 liua cyaneua ) IFO 5337 . ^ -7 K ^ 
^ 'J — J* • ^ ;u 7' 7 ( CI adospor i u« 
herbarun) IPC 30314 . ^ 3 - ;u • T V kT 



-538- 



( Hucor a»bi guua ) IFO 6742% T :^ ^ JU ^ Ji^ X • 
* -f ( Aspergj I Itis candidus ) IFO 

88l6x O - K h -'U? • ^' 7 ^ - X ( Rhodotorula 
glutinis ) IFO 0695s 7 U ^ - • ;^ + V :K v 
M ( Fusariua oxysporuw) 1 PO 5942x StO^xy h 
^ 7 h 7 • -f / t" ^) 7s (Entoaophthora 
ignobiUs) CBC 181.60* 2 aa©l§i6tC^ tL-F4l 
l6^5^*gMUx u '> r n C/ J, - :^ - (iiOrpr.) 
tZct 2 8 7 BHigtaigS L/C. i i 

PllStciSig. TKiSfe. teg. fln*:»». /^jujl^ 



?5fin¥i-243nn2 (11) 
^ 4 m 



J4r rte pm 

S BE 69 












38.9(ae/l) 


460.3(n«/O 




10.6 


63.2 


y A * ^ vy :x.7^^^y'X 


11.7 


72.4 


i^V — i* • i/7^t?-U 


7.5 


21.1 




3.0 


14.8 . 




3.2 


10.2 




6.9 


24.9 




3.7 


17*. 7 


y-^'^Jzu-J. • ;^4^V^"-7A 


4.4 


18.6 


XV • -f^V try A 


7.7 


21.3 



mmmn 



K:*fc*?I°ISL./cS:^. -fe-y-^y-^U: 2 - (3 . 
4 - > y ^ > - 6 - t Ko^C/^jl-^u) 
-6 - (3 , A - / ^ 1^ y ^ > y sx, ^ JU) - 
> 7. - 3 , 7-->*;t-+i/t:->;?n [3 . 3 , 0] 

X t: -fe -9- ^ y - /I/, X f-fe -9- ^ y 0 7 ^ ^ i/.g > 
n ;i/ A 200^/ tC||?§J^ L -fe -y- ^ y - x b* -tr 

-y- ^ y - ;b . X t-.-tr.-y- ^ y f$ ?^ i L fc. 

;^'';b3-X4>«K Sfax + xiHS.t;:-fe-9-$/ 
xtr-fe+h^y- X f -fe -9- ^ y 0 0. 4 

%^ a tt :i^juj.mWiS 0 fli^-tVmii, (pH6. 0) 
2iDf*l 0«/©x;L/uy-7-i'V-73X3t;:AtL. 
120 r T 2 0 ^ TbT 15 m L /: . ;u t- ^ x u 7 • T 
;bh-:MF0 85680§S^7g 1 00 * -e ti -Ttt © i^f ife 
t;:j!jD^> U 7* n J, - - (llOrpn) J; *) 

2 8 t T 8 B runs!gi&s ig?^?^. num 1 

i l5iliKtci!S:ig. 7k^. ftj^. DuTk^ftl. >^^ux 



XX-r^t'*:**X^n-r h ^' "7 y a - X ai- tSt L fz . 

-fe-y-^y-;^. xtr-tr-y-^y-yu, xf-t-y-^y 

It-^ti-^tiO.ZS. 0.71 . 0.81 g / £ T /c- 
^^^12 

2b ^ if ^ rr y (Tarragon) V -< ^ y K ^ 
^(Dill Seed) . A -fe V (Parsley) . '^7 3 y 
(Tumeric) . :h V ^ ^' (Nu tmeg) 0. 5 g 5 0/ 

<D Cy ^ n u ;t ^ y^i^jjUL. ILtttf^^T©^. ft 

Tffx 2b**rWi. ^77'>^^x i/hv^y. Tv-'^y." 

^'T^y. t -y- y ^ y ®* 4 Bir/«i7K7S?^*, 

HJfe^ 1 CDS:*:iglfe (^•;U3-:;;.4^. Sfax + 

xi^.pne. 0) 1 oot/ (Wttip*) tc-tn^:h. 

U7 • T;uf^lFO 8568toBS^ffi 100a/*«[SL. 
2 8 -CT 6 BrBT«!Si§S(300rpB) L T » ^ ^ /c S 
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0 k- 7.*^ - r - J uyttifgfi*«2*^*i:C 
^ 7 y (Tarragon)}iaJ!feSSljnTliO,55g / 
£ . ^ y y FS^ (Dill Seed) ttBi^lSfinTti 
0.43 g /ie X ^^'-fe ^MParaley) U IS) ^6 Jfl T 
0.37g/£N 13 y (Turner ic)tt ddfe^SnT ti 
0.75g/£ > :^ > (Nut«eg)t4£b«lKlin-C 
0.45 g / i . ^ -7 v/;w^3niT tiO.25 g / £ s h 

y^ijnT iio.22 g / ^ X r ^ y^SnT tio.35 

g/£. i?'7 ^ y^Jnt? g / ^ . tH£4^i^ 

y ^ y^iniifelT ttO.25 g T^)-:>/c. PlHf 

SH0.18 g T$) /c. 

^ n y (Turmeric) tCOl^T. 6 Tfflt^fc 

igifeic. Hit^j 4 Ultimo ra^ L.. t: 



?5nn¥ 1-243302 (12) 



^ m ® 


W>(Tur»eric)tttli*I^ 


SI L 






40.3(ic/l) 


250.3(««/l) 




9.7 


25.4 


-7^ h7 h-7 ' -< y^iT^^yx 


10.8 


32.7 




7.6 


15,4 




2.3 


8.8 


i.i3-;u- Tyt*;^?'7. 


3.5 


12.9 




8.9 . 


20.5 




3.4 


6.5 




4.0 


7:7 



b* .i^ ^ - r - V y u yg$0^^tcM-^f 
i LT. mur^coi^^^uii^ h =^ V y (^k 

(3 . i - / "f- y i/ it ^ ■> y jx. }V) - 6- 



(3-yf.i^^i/-4-tKn^'>7^--'^) - 3. 
7 - 4^ -9- n C 3 . 3 ; 0 ) ir 0 ^ V 

({b-^ifel B ) . 2 . 6 - b-;^ - ( 3 - ^ h + - 
4 - b K D + ^ --'i-) - 3 , 7 - '>-:^ + 1^ 

^ XX (3. 3. 03 :^ ^ ^ y (^fc-^^C) . 2 
- (3 . 4->^uyi/>J-+C<*7a. — ^f^) - 6- 

(3-> F + i/-4-tKD4^*>'7^y + ->) - 
3^7_i;;j-:f4^-h-i/>?aC3, 3. 03 

y (-fb^ffejD) t'^^h^'n^^ ^ mJfc««8fi.?:/ 
1 1 se 52 U © i !^ LTc::h.^^^ji?8i{*^ 

O.OlH^^trJ^ift (pH6. 0 ) 2 ^ 1 0 © x ;u 
uy-r^l'-^^xntcXtLs 120rT2 0^9'H 
iKS Ufc, ^;i/-r ^ X U 7 • T /ub'^MFO 8568© 

i00A/*^H^tL©igilkt::Ini;^. vi/t^ 

^-i^- (UOrpm) tCcfc *5 2 8 t -C 8 l#rBT«!a^ 
i§«^. HiSW 1 <hP»t::aia. 



h 7 7 -< --r :^<ff b/c* -(L-^ife) A . B , C , X 

fitc^m-r C ^tL. igife S *) ©^^f4 

tt-€:tL'?*l0.74 . 0.63 . 0.59 , 0.66 g -TtS^^ 

ilS)t>l5lf«©?Stt*^^©4>?Bt>;i-T5>^. 
4. El®©fi3m^iSi?^ 

l^lSItix ^Ife* © n - 7. fiXttSS Jff riS 
^^^/ci«^©774 KyStRCft- - r - 
V y u y Bt©^]^fi©^^k;^^"r i^^'"7 ^-r^)^. 

^2lglti. *f£«fflt74i!iaii:^©^»nai#IS 
J!§K« © ^Mfi © M^S^ ^' ^ *7 -C ^. . 
^3ia-lix -b-9-^ y©^j!n!S:<hTv4^ Kyfi^S. 

b- 7. * ^ - r - U y u y ^©StMSi ©Da^.^ 
^' -7 7 T 2b -£> . 
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?Sra¥ 1-243902 (13) 




A) mmth B) T-fc h >'to5Jl!£(Oflll C) ^-t h >'''Jfi=fj5cJ>A 

^ I ; 1 I 1 
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51 ra¥ 1-243992 (14) 



dPInt.Cl." iifeSlJiS# frt^M#^ 

//(C 12 P 7/40 

C 12 R 1:645) 6712-4B 

(C 12 P 7/40 

C 12 R 1:66) 

(C 12 P 7/40 

C 12 R 1:77) 

(C 12 P 7/40 

C 12 R 1:785) 

(C 12 P 7/40 

C 12 R 1:80) 



¥ m. 



Da 13 la 



1. 

reW6 3:^1*s')=UIB0 5 3 6 4 2-^ 
2. %9]£o^^ 

i © 63 !}*>F ai rai A 



«?|; (i90)-!J- y h V -tti^^tt 5:7.?:=: 




2. 8 I 



4. a A 

=fl05 ]tC^<!Il«»ElS>' n-T a 8 SIO-^- 

W3tisyp^t-;u lasi 504-0721 

E« ^Il± (6579) n * fin 



5. miE<Dtj^ 

(1) D^;S3^o C'l^llPsSAft^iGBS J com 

(2) BJtaScD r%9]oi¥^3^cCa?^ J 

(3) IE 

6. If IE o ^ 

(1) 1#?lFs?r3l^©«aS^sm©iaiO KiHIEL^t- 

(2) <D BJ^^I^l 4M^4^Tg. 4 Mm 9 
?f 1 4 M35 1 7 tf S.x 1 5 2 ^f 

® 0 i9^fg/10-»J^&^lo 

® 3 2 1 MtS Toxyporu.j ^ 

foxysporun J fw M IE U ^ "f" . 

® ISi3R3 3Hif53^4'!.TA-^>7^far^>'b 
® |HlXn36HS86}TSr>i5'>' --'I'tK J * 
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® I^m 3 7 2 0 JtH 2 J « 8 J 

»J 8 J tcMiEL^ r. 

® mm 3 8 HSi 1 7 ^Tg Uhl2-<^C^ »; 
^ ^4872. t::MiEL^-r. 

® I^IB4 1H^4?tS r c/;^. 4 .> t: i/ ^ o j 

mm 7 J izmmL^T. 

(8) 4 4 MT:^)^ ^ 4 f t g ^ Y i- y j ^ 

® mm 4 5 Km i snE r s ksfTbI j ^ ^ s e 
(3) ^is^sd^oiiotciMiEL^-r. 
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7. &M»ffl0gJ5 

(1) 'J*5t2il*©?uffl 
- (2) m 1 EI , :a 



ri6 c;^ / X fl?E^ ?ft * ^ JUn L i$ i& T iS ^ -r -5 

:^ -.T.:- 'J ^ v.:^^^ ^=N--r 5 flg!^ ^ ^fiSt-tf: 
Lib. UT :h =e - T - ^) y y m ^ Tfl^ 
^ Z' ^Wl t-t ^> ^' ^ iix - r- - U-y u CD 



'W V ti t: - r - y y u y ^ i& 'i-^ 

^ V . -fe -9- ^ y — ;u , X t: -fe -«> ^ y . x f -t -y- ^ 
y - -'Us -t -y- ^ »; y . 2 - (3 . a - / ^ u y c; 

jf^^i/T'jL-yu) - 6- (3-^ K4^->-4-t 



-543 — 



Ka^^i/^ji^/u) - 3 . 1 - ^ u 

(3. 3. Olr^i^^'V. 2.6-t•7.-(3- 
> h4^i/-4-tKa4^->7A^>L') - 3 . 7- 
i/ ± ^ t: •> ^n(3. 3. 0 ) :t ^ y . 
2 - (3 . 4-^f-U'Vi/5*-+->-7jtJ:.yi/) - 6 
- ( 3 - > h + - 4 - t K n + > 7 J. y + ) 
-3»7-•>•J^ + -9•t•'>^a(3. 3. 0)^^ 

Xf-fe-U-^y — -fe-th^'jy. 2 - (3 , 4- 

v'-4-fc.Kn+>'-7jLj::.;^) - 3 . 1 - ^ 
-<j-fi/^?a(3. 3. 0 ) ^ ^ ^ y. 2.6-t:.* 
7. - (3-y h4i^-4-tKn + ->7a:^^i') 
-3.7-*>*;f4^i*-tr'>^nC3. 3. 0)^^ 
Xti2 - (3 . 4-y-3^UVi; :f> V ^ 
- 6- (S-^^* h4^->-4-t:Kt34^i/7 
^y + '>) - 3 . 7-C/'^ + -9- t- > a ( 3 . 3 
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-irV-^/ — xt'-b-y-Sy. xf-fe-^f^ 

y - -fe -y- ^ V y . 2 - (3 . 4 - > f- u y 
;f4^>7:ii-;b) -6 - (3->>4^->-4-t 
K □ + •y' 7 a. ^ ;u ) - 3 . 7 - ;^ + t- •> 1^ D 
(3. 3. 0)>^^7^y. 2,6-t:x-(3- 
> h4^->-4-tKo 4^ ^o.^ii') - 3 . 7- 

b* ^ n ( 3 . 3 . 0 ) ^ y . X 
2 - (3 . 4-y5^Uy>?:t+->7a:^JU) - 6 

- (3- / h^'>-A-^yo^'>y^/^'>) 

- 3 . 7 - *>* 4-- -y- e: i> ^ n ( 3 . 3 .. 0 ] ^ t^' 
^.y ^m?iTXtiia^-^i5-t*:T^;!in bfdSi&T i& 
fit- 5;!)^. h^^^ltm'il&±!^i)^m-^^tiXl^Zi^ 
f^-fSic -b -9- ^ y . -fe-y-^y— xf-t-y-^y^ 
xfc'-t-y-^y — -t-y-^ijy, 2 - (3 . 4- 



jt ^ u y :i- ^ y ^;v) - 6- (3->h^ 
■>-4-tKn^ 7 i ^ ;u ) - 3 . 7 -.C/* ^ 
i^h-i>:?aC3. 3. 0];^j?i$'y. 2.6-tr 

- (3-^ h4^'>-4-trD+i^7jL^/u) 
-3 . 7 - C/" 4- -9- tii/^^n C3. 3. 0];*-^' 
^y. Xtt2- (3 . 4-/^uy>':;i-+i>7A 
- 6- (3-y - 4 - t K n 4 -7 

* y ^ •> ) - 3 . 7 - + -9- f y n C 3 . 3 . 
0) ^ ^ y ^m^tTXttll^-^i^-frTiSjtjn l^T 
^ *5> tclSS -^LTtr:^*^-r - U / u y|^ 

^ # 5 m^^t^w¥^ c i ^ fsk i 5 t' X 
7. 754^ K y^^feiisg^w-r^ta^jfe*^ 7 

rr y (Tarragon) s ^ y K fl-?^ (Diil Seed). 
-'^'■feU • (Parsley) s ^? n y (Turmeric) . X « :^ 

(Nut«e<) otiaj!fe^m!&Txtita-^^t> 

tLT t> 5 ^ 7 y (Tarragon) . 

W y y KS^ (Dill Seed). /< ± ij (Parsley). 
^ H y (Turmeric) . X ti :^ > ^ (Htitmeg) CO 



aili!fe)^mi!feTXtitII^-^^-frT^3!ra L T ^ id 

ts#"r-5 c <9 t-x*^ - T - V J y^x 

ti t:.:?.*^ - r - / u y®^-^^-r 5 jig® 
^-tir.Lii). ^- LT trx - T - 'J y u y^^S 
^it"5C<!:^4#Skit"S t::;^--};^ - r - U v u y 

8. T 7 + F y^^jnig^^r assc^ife^^ ^ 

y (Tarragon) . y y (Dill. Seed). 

/N'-fe }) (Parsley). <7 3 V (Turmeric) . X It 
y (Nutmeg) ©«iaj«9i&m!iTXttia^^:b 

tLT -S^S^C^ 7 y (Tarragon) 
-<.y y (Dill. Seed), /n* -fe U (Parsley), 

t;? rJ y (Turmeric) . X tld" ^ ( Hu tmeg ) (D 

til]d3«5.^m5i-r xtiJa^^*D-ti-T&J!ni LT$ ^ t;: 
ISSL^ -E-LTb-:;^.,i^^-r-yyuyig^'^:fe- 
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